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A 23-year-old lady was referred for routine antenatal ultra-
sound (US) scan. Her blood group was AB +ve. Her blood
sugar was normal and she was negative for TORCH titers.
US features were consistent with the diagnosis of hydrops
in a 17 weeks fetus. Fetal echocardiography revealed an echo-
genic cardiac focus and fetal Doppler velocimetry was nor-
mal. Ultrasound examination revealed a 17 weeks fetus
which had scalp and subcutaneous edema with an avascular
sac behind the neck which was suggestive of a cystic hygroma
(Fig. 1). In addition, there was abdominal wall edema, a
small left pleural effusion, abnormal cardiac focus and echo-
genic bowel (Fig. 2). This echogenic focus, echogenic cardiac
bowel and cystic hygroma in the fetus pointed towards a fetal
chromosomal anomaly as the cause of hydrops. The couple
was counseled and advised amniocentesis but they did not
give consent for it and instead opted for termination of preg-
nancy without further investigations. The little ﬁnger of the
fetus was taken for the fetal karyotype which revealed Tri-
somy 21 in the fetus. Fig. 3 shows the abortus [1].* Address: 4th El-Merghani st, Roxy, Heliopolis, P.O. Box 11341,
Cairo, Egypt. Tel.: +202 22589352; mobile: +20162978734.
E-mail address: emanzaky@gmail.com
1110-8630  2010 Ain Shams University. Production and hosting by
Elsevier B.V. All rights reserved.
Peer review under responsibility of Ain Shams University.
doi:10.1016/j.ejmhg.2010.04.001
Production and hosting by Elsevier2. What is your diagnosis?
A case of non-immune hydrops fetalis due to chromosomal
aberration; trisomy 21.
3. What is hydrops?
Hydrops is deﬁned as an abnormal accumulation of serous
ﬂuid in at least 2 body cavities or tissues of the fetus. It actually
represents the terminal stage for many fetal insults and indi-
cates the onset of fetal decompensation [1,2].
Sonographic features of such cases:
(a) Pleural effusion, ascites, and pericardial effusion.
(b) Subcutaneous edema.
(c) Placental edema.
(d) Altered arterial and venous doppler velocimetry.
(e) Altered fetal well-being [1].
Classiﬁcation of hydrops:
1. Immune.
2. Non-immune (1 in 1500–1 in 4000) [2,3].
Immune causes
Rh disease is the major cause for immune mediated hydrops
fetalis; however, owing to preventative methods developed in
the 1970s, Rh disease has markedly declined. Rh disease can
be prevented by the administration of anti-D IgG injections
to RhD-negative mothers during pregnancy and/or within
72 h of the delivery.
Non-immune causes
The non-immune form of hydrops fetalis has many causes
including:
Figure 3 Morphologic features of the abortus; a male fetus
which showed generalized edema all over the body and a swelling
behind the neck (cystic hygroma).
Figure 2 Subcutaneous edema, abnormal cardiac focus, and
echogenic bowel in a 17 weeks fetus.
Figure 1 Scalp edema in a 17 weeks fetus.
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 Paroxysmal supraventricular tachycardia resulting in con-
gestive heart failure.
 Deﬁciency of the enzyme beta-glucuronidase. This enzyme
deﬁciency is the cause of the lysosomal storage disease
called mucopolysaccharidosis type VII.
 Parvovirus B19 (ﬁfth disease) infection of the pregnant
woman.
 Maternal syphilis.
 a Thalassemia can also cause hydrops fetalis when all four
of the genetic loci for a globin are deleted or affected by
mutation. This is termed Hb Barts (consists of c-4
tetramers).
 Uncommonly, Niemann–Pick disease type C (NPC) and
Gaucher disease type 2 can present with hydrops fetalis.
 Turner syndrome.
 Tumors: the most common type of fetal tumor is a
teratoma, particularly a sacrococcygeal teratoma.
 Twin–twin transfusion syndrome in monochorionic
pregnancy (affects the recipient twin).
Hydrops fetalis usually stems from fetal anemia (i.e.
when the heart needs to pump a much greater volume ofblood to deliver the same amount of oxygen). This anemia
can have either an immune or non-immune cause. Non-
immune hydrops can also be unrelated to anemia, for
example, if a tumor or congenital cystic adenomatoid
malformation increases the demand for blood ﬂow or if
these causes lead to hypoproteinemia (renal loss, liver
affection), fetal heart failure or obstruction of the venous
or lymphatic drainage which result in abnormal ﬂuid collec-
tion in different body parts [1,2].
Prenatal assessment:
1. History.
2. Sonography: markers of chromosomal abnormali-
ties, ﬂuid collection in body cavities, organs (renal,
liver disorders), bladder, bones (length and density
to rule out bony anomalies associated with hydrops).
3. Stigmata of congenital infections (microcephaly,
cerebral calciﬁcation, etc.).
4. Fetal echocardiography.
5. Doppler arterio-venous velocimetry.
6. Maternal investigations (Hb, blood group, RBS,
TORCH titers, etc.).
7. Fetal (karyotype, blood sampling, amniocentesis) [1].
Medical management:
1. Infections: antibiotics, antiviral drugs.
2. Arrythmias: antiarrythmics which cross the placenta
[1].
Ultrasound guided management:
1. Anemia (intrauterine blood transfusion to fetus).
2. Twin gestation (serial amniocentesis of the hydropic
fetus, laser ablation or cord embolisation for the
communicating interplacental vessels).
Educational case of the issue 1953. Ascites, pleural effusion: (diagnostic and therapeutic
aspiration to relieve the fetal respiratorydistress, shunt
placement in cases of refractory ﬂuid collection).
4. Obstructive uropathy (vesico-amniotic shunt).
5. Preeclampsia, polyhydramnios (pre-delivery aspira-
tions, amniocentesis to avoid dystocia and post-par-
tum hemorrhage) [1].
Counseling of the couple to discuss available options as [1]:
*** Pregnancy termination.
*** To get the autopsy in case of fetal demise.
*** To carry out the available investigations to diagnose
the cause and to evaluate the recurrence risk to avoid
similar problems in future pregnancies.Choose what is true and what is false in the following MCQs.
1. The following are caused by a defect in the mito
a. Leigh disease
b. Kearn–Sayer’s syndrome
c. Myotonic dystrophy
d. Leber congenital amaurosis
e. Leber hereditary optic neuropathy
2. About mitochondrial DNA:
a. The sperm does not contain mitochondrial
b. It accounts for 10% of total human DNA
c. It encodes a protein needed for oxidative p
d. Defect results in the formation of red ragg
e. The inheritance of mitochondrial disorder
3. About the oﬀsprings of a female carrier of an X
a. Half of their children will symptomatic
b. Half of their daughters will be symptomati
c. Half of their sons will be asymptomatic car
d. Half of their daughters will be carriers
e. Half of their sons will be symptomatic
4. About restriction fragment length polymorphism
a. They show individual variation
b. They can be used to determine the position
c. They are produced by enzymes which cleav
d. They can be used for prenatal diagnosis
e. They do not have a known useful function
5. Retinoblastoma:
a. Is associated with loss of the short arm of
b. Is caused by mutation in the growth suppr
c. Is an autosomal dominant condition
d. Is sporadic in the majority of unilateral ca
e. Is inherited in the majority of bilateral case
6. About molecular genetic techniques include:
a. Before RNA can be studied by PCR (polym
b. Western blotting is used to detect speciﬁc p
c. Northern blotting is used to detect DNA s
d. Southern blotting is primarily used to dete
e. Gel electrophoresis is used in both Souther
7. Chromosomal abnormalities are found in the fo
a. Achondroplasia
b. Myeloid leukaemia
c. Sickle cell disease
d. Cri-du-chat disease
e. Patau syndromeNeonatal resuscitation
It is usually needed in the form of airway, breathing and cir-
culation support to the fetus as well as carrying out ﬂuid aspi-
ration when pleural or ascitic collections are identiﬁed aiming
at relieving associated respiratory distress [1].
References
[1] Morani A. Quoted from radiological cases. King Edward Memorial
Hospital & Fifth Gordhandas SunderdasMedical College, Case No.
63; 2004. Available from: http://www.kem.edu/dept/radiology.
[2] Hamdan AH. eMedicine pediatrics: hydrops fetalis; cardiac disease
and critical care medicine; 2010. Available from: http://emedi-
cine.medscape.com/article/974571-overview.
[3] Isaacs H. Fetal hydrops associated with tumors. Am J Perinatol
2008;25(1):43–68.chondrial DNA:
DNA
hosphorylation
ed muscle
is similar to X-linked disorders
-linked recessive disorder and a normal male:
c
riers
s (RFLPs):
of speciﬁc genes
e DNA at speciﬁc sites
chromosome 13
essor gene
ses
s
erase chain reaction), it has to be translated into complementary DNA
rotein in a mixture of proteins
equence
ct DNA sequence
n and Northern blottings
llowing conditions:
Choose what is true and what is false in the following MCQs.
8. Diseases associated with HLA-B8 include:
a. Sjogren’s syndrome
b. Multiple sclerosis
c. Myasthenia gravis
d. Insulin-dependent diabetes mellitus
e. Graves disease
9. In Turner’s syndrome:
a. Premature cataract is common
b. The cells contains 45 chromosomes
c. The oﬀspring have a 50% chance of inheriting the disease
d. There is an increased risk of hypertension
e. The patient is below the average height
10. In Klinefelter’s syndrome:
a. The karyotype is always 47XXY
b. The extra chromosome comes from the mother germ cells
c. There is an increased incidence of lens subluxation
d. The patient is infertile
e. There is an increased incidence of breast cancer
11. With regard to the DNA structure:
a. Adenine (A) and guanine (G) are purine bases
b. Guanine (G) always pairs with thymidine (T) and adenine (A) with cytosine (C)
c. Each DNA strand has a pentose-phosphate backbone with projecting bases
d. There are 64 possible codons
e. Each amino acid may be coded by more than one codon
12. About cytoplasmic messenger RNA:
a. It is mainly translated from nuclear DNA
b. Has a larger molecular weight than heterogeneous RNA
c. Contains uracil in place of thymine
d. The sugar moiety is deoxyribose
e. Is manufactured when the embryo is at the one cell stage
13. Which of the following statements are true:
a. Turner’s syndrome is usually due to non-disjunction in the spermatozoon
b. Half the daughters of Turner’s syndrome are aﬀected by the same condition
c. Patients with XXY are infertile
d. All daughters are carriers in X-linked dominant disease
e. The recurrence rate for polygenetic conditions is 1–5%
14. Which of the following are true:
a. Proto-oncogenes regulate the normal cell division
b. Mutated proto-oncogenes are associated with cancer
c. Gene translocation can not transform proto-oncogenes
d. Viral insertion can disrupt normal proto-oncogenes
e. ras oncogenes are the most commonly observed oncogenes in human tumors
15. In the human cell cycle:
a. Cell division occurs in the S phase
b. G1 precedes mitosis
c. DNA synthesis occurs in G0
d. Vincristine acts on the M phase
e. Methotrexate acts on the S phase
Answers key.
Question No. Answers
1 a. T, b. T, c. F, d. F, e. T
2 a. F, b. F, c. T, d. T, e. F
3 a. F, b. F, c. F, d. T, e. T
4 a. T, b. T, c. T, d. T, e. F
5 a. F, b. T, c. F, d. T, e. T
6 a. T, b. T, c. F, d. T, e. T
7 a. F, b. T, c. F, d. T, e. T
8 a. T, b. F, c. T, d. T, e. T
9 a. F, b. T, c. F, d. T, e. T
10 a. F, b. F, c. F, d. T, e. T
11 a. T, b. F, c. T, d. T, e. T
12 a. T, b. F, c. T, d. F, e. F
13 a. T, b. F, c. T, d. F, e. T
14 a. T, b. T, c. F, d. T, e. T
15 a. F, b. F, c. F, d. T, e. T
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